Background: Breast cancer survivors experience various symptoms associated with their cancer interventions, and the benefits of acupuncture for these symptoms have been evaluated in clinical trials worldwide. The purpose of this review was to discuss the current status of clinical research regarding the use of acupuncture as a part of traditional Korean medicine (KM) for various symptoms associated with breast cancer therapies.
Introduction
Breast cancer is a common disease in women, and its prevalence is currently increasing very rapidly in Korea; specifically, according to a recent statistical report on cancer in Korea, the incidence rate of breast cancer increased from 20.9 in 1999 to 44.7 in 2012, which corresponds to an increase in the annual incidence rate by 6.1% per year. [1] In the same study, the 5-year relative survival rate among breast cancer patients was 91.3%, indicating that women with breast cancer are expected to survive for a long time after their initial diagnosis. Most breast cancer survivors experience various treatmentrelated symptoms from several months to years after their cancer treatment, and these symptoms significantly lower their quality of life. [2] The most frequent symptoms are psychosocial distress, vasomotor complications (such as hot flushes), vaginal dryness (sexual dysfunction), arthralgia (after treatment using aromatase inhibitors), insomnia, fatigue, and cognitive impairments. [3] Considering the relatively long life expectancy of breast cancer survivors, there is a need for appropriate strategies for managing these treatment-related symptoms. In this regard, acupuncture is currently used as an adjunctive treatment, and clinical trials have been conducted in many countries, including the United States and European countries, to evaluate the effectiveness and safety of acupuncture. [4] [5] [6] However, the results of clinical studies regarding the effectiveness of acupuncture in 1 country should be interpreted cautiously when applied to other countries. In particular, clinicians should avoid adopting new strategies solely on the basis of evidence from such studies, because the evidence may not accurately reflect real-world situations in different contexts. [7] in acupuncture practice. In this regard, the critical appraisal of clinical studies concerning the use of acupuncture in traditional Korean medicine (KM) is meaningful for assessing the positive and negative effects of the treatment. Furthermore, the evidence must be assessed based on the real-world context for the use of acupuncture for breast cancer survivors in Korea.
A scoping study, representing preliminary investigation of the depth and breadth of existing evidence thorough extensive literature review, is one of the essential components in designing clinical studies. [8] Scoping studies are helpful for developing hypotheses and research plans. Thus, the purpose of this review was to discuss the current status of clinical research on the use of acupuncture as a part of traditional KM for treating various symptoms associated with breast cancer therapy, as well as to use this information for planning future clinical studies.
Methods
We conducted a systematic review (SR) of clinical studies on the use of acupuncture as a part of traditional KM to treat symptoms associated with breast cancer interventions. This study was a SR which did not use individual patient's data directly so ethical approval by institutional review board was not necessary. The study population of this review consisted of breast cancer survivors who had undergone breast cancer therapy, including mastectomy, chemotherapy and radiation therapy, and had experienced therapy-related symptoms, namely, arthralgia after aromatase inhibitor treatment, vasomotor symptoms caused by antiestrogen therapy (i.e., hot flushes and sweating), vaginal symptoms (i.e., vaginal dryness and sexual dysfunction), lymphedema, pain after mastectomy, and other miscellaneous symptoms. In this review, acupuncture was defined as needle insertion into the skin, regardless of needle material and type, stimulation method, or concomitant interventions such as bee venom acupuncture, pharmacopuncture, or catgut-embedding therapy. The present review included both studies that used single interventions and studies that used complex treatments. As comparators for randomized controlled trials (RCTs), we included any type of conventional treatments such as drug therapies and physiotherapies as well as sham or placebo controls. The main clinical outcomes included individual symptoms such as pain, disability, and quality of life, as well as adverse events associated with breast cancer treatment. All types of clinical study were included-RCTs, epidemiological studies, and observational studies such as case studies and case series. However, experimental studies and review articles regarding acupuncture were excluded from the present study.
The following databases were searched for content up to February 2017: MEDLINE, EMBASE, the Cochrane library, Korean databases including the Oriental Medicine Advanced Searching Integrated System, which enables the most comprehensive literature search regarding KM, the National Digital Science Library, DBpia, and Korean Studies Information Service System. Conference proceedings from major academic societies, namely, proceedings from the Society of KM (1999-2011) and the Korean Acupuncture and Moxibustion Medicine Society, were manually searched as gray literature. The search strategy used the key words "acupuncture," "Korean Medicine," and "breast cancer" and was principally based on individual database-specific structure. The search strategy for MEDLINE was as follows:
( Both authors (T-HK and JWK) participated in data extraction. Information regarding study design, population, symptom type, interventions, and outcomes was extracted from the studies. The quality of each study was assessed based on the study design; to this end, risk of bias assessment was used for RCTs. Domains including sequence generation, allocation concealment, blinding of participants, blinding of outcomes assessors, incomplete outcome data, selective reporting and other bias were assessed, and the risk of bias of each domain was decided as low, high, or unclear based on the Cochrane Collaboration guidelines. [9] The quality appraisal tool produced by Moga et al [10] was used for case series. Each item in this tool can be categorized based on the answer "yes," "unclear" (or "partially reported"), or "no" to assess the reporting quality of the case series; the answers depend on the appropriateness of the reported information.
The reporting quality of case reports was assessed in accordance with the CARE guidelines; the quality of each item reported in a study can be considered "good" if the item is sufficiently reported, "insufficient" if the item is reported, although inadequately, or "not reported" if there is no mention of the item. [11] We aimed to conduct a meta-analysis if enough studies were identified for each symptom. We used the risk ratio (RR) for dichotomous outcomes and mean difference (MD) for continuous outcomes as summary estimates. Considering the expected clinical heterogeneity of acupuncture methods, we aimed to use a random effect model for this meta-analysis. If there were not enough RCTs for meta-analysis, we aimed to do a narrative review based on the research design. We summarized the study characteristics and effectiveness of acupuncture based on the individual results of the included studies.
A quick review of published SRs up to 2016 in MEDLINE using keywords including "breast cancer" and "acupuncture" provided the current global evidence on the effect of acupuncture for symptom management in breast cancer survivors. Here, we have identified and summarized the latest evidence regarding the use of acupuncture for the management of each symptom observed in breast cancer survivors with the aim of comparing studies from Korea with those from other countries.
Results
Electronic database searching and manual searching of gray literature yielded a total of 1228 articles. After a primary screening that involved reading the titles and abstracts, the full-texts of 25 studies were assessed for eligibility, and 9 studies were finally included in this review (Fig. 1) . [12] [13] [14] [15] [16] [17] [18] [19] [20] Among these, 3 were case series, [13, 14, 19] 5 were single-case reports, [12, [15] [16] [17] [18] and only 1 was a RCT. [20] Three studies investigated lymphedema, [12, [14] [15] 2 investigated chemotherapy-induced peripheral neuropathy (CIPN), [18, 19] 1 investigated hot flushes, [13] 1 assessed constipation, [20] and 2 investigated miscellaneous symptoms (nausea, CIPN, dryness of mouth, etc., Table 1 ). [16, 17] The excluded studies are listed in Supplementary 1, http://links.lww.com/MD/C390.
General characteristics and methodological quality of the included studies
Most studies involved manual acupuncture to treat the respective symptoms, [12] [13] [14] [15] [16] [17] and only 1 study used electro-acupuncture.
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One study adopted electric acupoint stimulation, [18] and another study used auricular acupressure by the patients' own hands. [20] In 1 study, both acupotomy and pharmacopuncture were used. [12] Treatment durations differed among the studies-from 12 days [12] to approximately 5 months (intermittent). [16] Most studies were observational studies, and only 1 study included a control group (Table 1) . [20] In most studies, fixed acupuncture points were selected; only 1 study involved semifixed points based on pattern identification in patients. [14] The selected acupuncture points also varied across the studies. In many studies, concomitant interventions such as herbal medications, [15] [16] [17] physiotherapy, [12, 16, 17] moxibustion, [16, 17] or cupping therapies were offered to the patients during the treatment sessions (Table 2) . [15] With regard to the quality assessment of the included case series, most items were appropriately reported in the included studies. [13, 14, 19] However, the aims of the studies were not appropriately reported in all case series, and study results were not presented with effect estimates with confidence intervals. In addition, there was inadequate information regarding whether the cases were collected from more than 1 center (Table 3) . [13, 14] Among the single-case reports, most did not report or insufficiently reported information regarding patient history, diagnostic methods, diagnostic challenges, diagnostic reasoning, changes in interventions during treatment, intervention adherence, adverse events, study strengths and limitations, relevant literature, rationale for the conclusions, patient's opinions on the received treatments, and informed consent (Table 4) . [12, [15] [16] [17] [18] Regarding the risk of bias assessment in the 1 RCT, most domains exhibited a low risk of bias except incomplete outcome data, which had a high risk of bias because the data for 4 patients were excluded in the analysis after their withdrawal from the study. [20] 3.2. Effectiveness of acupuncture for the management of individual symptoms in Korean breast cancer survivors Each study recorded both subjective and objective outcomes to assess the patients' conditions; for example, forearm circumference in lymphedema, [12, 14, 15] severity and frequency of hot flushes, [13] pain and quality of life associated with CIPN [18, 19] and the presence of each symptom (nausea, CIPN, weakness, dryness of mouth, headache, and constipation) in patients with miscellaneous conditions. [16, 17, 20] In patients with lymphedema, changes in the forearm circumference after treatment ranged from 0.5 to 4 cm. [12, 15] In 1 prospective case series, the mean score, based on a 0 to 100 visual analog scale (VAS), and the circumference of the upper arm significantly improved with acupuncture; however, lymphedema stage did not significantly change after treatment. [14] In patients experiencing hot flushes, significant differences after treatment were reported using a 0 to 100 VAS for the severity of hot flushes (MD À52; P < .001) and a 0 to 4 hot flush severity score (MD À1.7, P < .001). Furthermore, the daily frequency of hot flushes significantly decreased after treatment (MD À7.8; P < .001). [13] In patients experiencing CIPN, 28 sessions of electro-acupoint stimulation improved upper limb pain (MD À3) and lower limb pain (MD À5) based on a 0 to 10 VAS as well as a 2 to 10 neurotoxicity questionnaire Table 3 Quality assessment of the included case series 10 .
Items
Jeong 2013 [13] Jeong 2015 [14] Park 2016 [19] Was the hypothesis/aim Each item can be categorized based on the answer "yes," "unclear," (or "partially reported") or "no" depending on the appropriateness of the reported information.
Table 4
Quality assessment of the included case reports [11] .
Items Jang 2009
[12]
Kim 2008 [15] Kwon 2011 [16] Park 2011 [17] Park 2015 [18] The term "case report" in the title along with the area of focus. Good Good Good Good Good Two to 5 key words identifying areas covered by the case report.
Good Good Good Good Good Introduction-highlighting what is unique about the case and what does the case report add to the medical literature based on the abstract.
The mention of main symptoms of the patients and the important clinical findings in the abstract.
Good Insufficient Good Insufficient Insufficient score (MD À2). [18] In patients who had miscellaneous symptoms during chemotherapy, acupuncture conferred short-term improvements in most symptoms; however, the studies did not provide detailed effect estimates comparing the patients' states before and after treatment. [16, 17] In patients experiencing constipation after chemotherapy, compared with usual care, acupressure was effective in alleviating constipation severity based on the Constipation Assessment Scale (MD À5.07, 95% CI [À6.94, À3.20]) and constipation-related quality of life (MD À1.26, 95% CI [À1.60, À0.92]). In addition, patients in the acupressure group experienced increased normalization of feces when assessed by the Bristol Stool Form Scale (MD 1.16, 95% CI [0.67, 1.65]). [20] All included studies concluded that acupuncture may be effective in improving the respective symptoms in breast cancer survivors (Table 1 ).
Discussion
This review revealed a considerable research gap regarding the use of acupuncture for the management of symptoms in breast cancer survivors between Korea and other countries. Several RCTs have been conducted outside Korea, but mostly observational studies are currently available in Korea. Among the 1228 articles yielded by the electronic database and gray literature search, only 3 case series, 5 case reports, and 1 RCT were located in the context of Korea. These studies reported possible positive effects of acupuncture on symptoms such as lymphedema, hot flushes, CIPN, constipation, and miscellaneous symptoms; however, conclusive evidence is lacking due to limitations in study design and reporting quality.
The objectives of our study were to assess the current status of clinical evidence for the use of acupuncture for the management of symptoms in Korean breast cancer survivors. Although we found that there was a lack of sufficient clinical studies on this topic, we could not identify the reason behind this deficiency. However, considering that breast cancer is the second-most common cancer in Korean women and that its incidence rate is rapidly increasing in Korea, [1] it can be speculated that new strategies for the management of various symptoms in breast cancer survivors have not yet been explored in the context of this population. Accordingly, Korean medical societies and breast cancer patients might not have considered acupuncture as an alternative strategy for the management of this emerging malignancy.
This study has several strengths. First, we conducted a comprehensive search using core databases including biomedicine and traditional KM as well as gray literature from KMspecific academic societies to ensure that we identified as many relevant studies as possible. Additionally, we included clinical studies regardless of their type. SRs of noncomparative clinical studies provide neither clinical evidence nor estimates of treatment effects, mainly because of the lack of an appropriate confirmed methodology. Nonetheless, SRs are useful in assessing the current status of clinical evidence, in directing future study design, and in helping plan methodologically rigorous and improved studies. [21] Another strength of our study is that we assessed the reporting quality of the included studies based on their type. As with RCTs, the appropriate reporting of sufficient information is necessary to determine the rigor of observational studies. Using existing reporting guidelines, we assessed the adequacy in the reporting of each item, [10, 11] thereby revealing methodological flaws in existing observational studies and informing the planning and reporting in future investigations in this field.
This study also has some limitations. First, this study primarily included noncomparative observational studies; thus, clinical evidence regarding the use of acupuncture as a part of traditional KM for breast cancer survivors cannot be assessed solely on the basis of our findings. In this study, we merely identified a considerable research gap and determined that future investigations are necessary to establish the positive and negative effects of acupuncture as a part of traditional KM in these patients. Second, although we searched and analyzed Korean studies, we could not conclusively determine the difference in treatment methods and effect size between Korea and other countries; thus, these differences should be examined in future comparative clinical studies based on different countries.
Through this review, we have learnt that only a handful of clinical studies have investigated the use of acupuncture for breast cancer survivors in Korea. In contrast, a considerable number of RCTs have been conducted in Western countries and in China. Based on the analysis of the most recently published SRs (until 2016), the effect of acupuncture has been examined for conditions including aromatase inhibitor-related arthralgia, [22] vasomotor symptoms, [23] pain after mastectomy, and chemotherapy-induced nausea and vomiting. [24] We learnt that between 3 and 11 RCTs have been conducted to study these symptoms in countries other than Korea and that chemotherapy-induced nausea and vomiting was the most frequently tested condition, followed by aromatase inhibitor-related arthralgia and vasomotor symptoms, but there have been no clinical studies in Korea investigating aromatase inhibitor-related arthralgia (Table 5) . Although acupuncture in Korea is similar to that in other countries, the cultural, social, and clinical contexts surrounding acupuncture practice are quite different. [25] Similar to the features of acupuncture in other countries, there are certain features of acupuncture practice that are specific to Korea. [26] Thus, if acupuncture practices differ across countries in terms of features, such as the selection of acupuncture points, frequency of treatment, stimulation methods, and patient population, similar efficacy or effectiveness cannot be expected. [27] Thus, clinical evidence regarding the use of acupuncture in Korea needs to be evaluated in Korean populations.
Additionally, we should note the absence of evidence concerning the use of acupuncture for the treatment of frequent and important symptoms in breast cancer survivors worldwide. Patients experience many local and systemic complications during and after breast cancer-related treatments, namely, pain in the chest wall, lymphedema, restricted range of motion in the affected shoulder joint, vasomotor symptoms (hot flushes), sexual dysfunction (vaginal dryness), amenorrhea, osteoporosis, arthralgia (after aromatase inhibitor treatment), and psychological distress. It has been reported that breast cancer survivors experience hot flushes more frequently than do women without a history of breast cancer; however, conventional hormone replacement therapy is avoided in many cases due to the fear of cancer recurrence, and thus patients seek alternative treatments to manage their discomfort. [28] Many breast cancer survivors use acupuncture and expect it to be offered as a part of a regular cancer treatment program. Patients may have a positive perception of acupuncture either because they want not to use too many medications or because they have had a positive experience with acupuncture in the past. [29] Considering this popular preference for acupuncture, evidence regarding the positive and negative effects of this therapeutic modality and its ability to treat each of the aforementioned symptoms needs to be established for better decision-making by physicians and patients. However, Kim et al. Medicine (2018) 97:32 www.md-journal.com only a few SRs are currently available that address aromatase inhibitor treatment-associated arthralgia [22] and hot flushes [23] ; this is a big obstacle for evidence-based practice of acupuncture in Korea.
Based on the existence of limited evidence from current clinical studies, as identified in this review, we suggest that more clinical trials need to be conducted in the future in Korean breast cancer survivors regarding the use of acupuncture as a part of traditional KM to better reflect the clinical context of Korea.
Conclusion
Only 1 RCT and a handful of observational studies have addressed the use of acupuncture as a part of traditional KM for treating breast cancer survivors. Additionally, a considerable research gap exists between Korea and other countries. The available evidence on the positive effects of acupuncture on symptoms including lymphedema, hot flushes, CIPN, constipation, and miscellaneous symptoms is limited; thus, future rigorous clinical studies are necessary for establishing evidence regarding the effects of acupuncture for Korean breast cancer survivors to better reflect the clinical context of Korea.
